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At present, new 18-9817 (ICG Motion Control) trucks designed for 1520 mm railway freight cars with an
axle load increased to 25 tf are adopted for freight car fleet renewal in Ukraine. The aim of this paper is to develop
a wear-resistant wheel profile for these trucks to improve wheel–rail interaction and contact conditions. To achieve
this aim, use was made of methods of mathematical simulation, numerical integration, vibration theory, and
statistical dynamics.

The paper presents the results of studies on the development of a wear-resistant wheel profile. A procedure
of wheel profile selection out of a series of constructed profiles is described. For each candidate profile, the 3D
problem of wheel–rail contact was solved, and wheel–rail interaction parameters, including the contact path
dimensions and locations, were analyzed. A gondola car with 18-9817 trucks negotiating a narrow curve (of radius
300 m) with different rail wear degrees and moving on a tangent track was calculated. Based on the analysis of the
results obtained, a selection out of the constructed profiles was made by two contradictory criteria: a minimum of
wheel flange wear and a maximum of car dynamic stability margin. The selected profile was named ITM-73-03.

It was shown that the new wheel profile considerably improves the process of increased axle load car – track
interaction and significantly reduces wheel flange wear while offering high ride quality.

A possibility to use the ITM-73-03 wheel profile in trucks with a standard axle load of 23.5 tf was assessed.
To do this, the vibrations of a gondola car with a new-generation 18-7020 trucks moving in curves and on a
tangent track were calculated. The results demonstrated that the wheels of a freight cars with an axle load of 23.5
tf may be machined to the new profile too.
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